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Introduction
College attrition rates are of substantial concern to policy makers entrusted with investing taxpayers' money as well as to economists interested in educational attainment and earnings opportunities. Studies indicate that about half of all students who enter postsecondary education fail to complete any postsecondary credential within five years (Brawer 1996) . However, about two-thirds of first-year persisters do complete their degree (Horn 1998) . Thus, completion of the first year and enrollment in the second year appears to have a significant impact on long-term persistence and the likelihood of obtaining a degree. At the same time, there is a growing body of evidence indicating that a substantial fraction of students who withdraw during their first year actually return to some institution of higher education shortly thereafter. By failing to distinguish between dropouts and stopouts (more permanent versus less permanent withdrawals), researchers may incorrectly identify the factors associated with true dropout behavior. If 'standard' attrition studies have been used to design policy responses to reduce attrition, these policy responses may be inappropriately targeted. Students who stop out may not need explicit intervention programs or may need different types of assistance relative to students who drop out. Our goal is to determine whether the factors associated with stopout behavior are statistically different from the factors associated with dropout behavior and to ascertain whether treating these two groups as one may lead to misleading statistical results and thus to inaccurate targeting of the population truly at-risk for dropping out.
To distinguish between short-term stopout and long-term dropout behavior, we use longitudinal data from the 1990 Beginning Postsecondary Survey. We focus on the first year of enrollment because this is the period during which most attrition occurs. In particular, we identify students who are enrolled continuously throughout their first year and begin their second 1 year of college (individuals henceforth designated as having 'continuous enrollment'), students who withdraw by the start of their second year and are not observed returning for over a year ('dropouts') , and students who withdraw by the start of their second year but return within one year ('stopouts').
We use a multinomial logit specification to model the choice amongst these three outcomes. This specification allows us to test whether the factors associated with stopout behavior are statistically different from the factors associated with dropout behavior. If the factors affecting dropout and stopout behavior are similar, then a simple logit specification may be appropriate. If the factors are different, then the approach used here will provide a more accurate picture of first year enrollment patterns.
Literature Review
Educational researchers have long recognized that not all students who initially enroll in college persist till they receive a degree. There exists a substantial literature, both theoretical and empirical, that seeks to identify the factors associated with attrition. Three of the most comprehensive theoretical models are Tinto's Student Integration Model (1975) , Bean's Student Attrition Model (1980) , and the College Choice Nexus Model (St. John et al. 2000) .
The Student Integration Model attributes persistence to a high degree of congruence between students and institutions. According to this theory, student's entry characteristics (family background, family socioeconomic status, and parental educational level, as well as individual academic ability, race, and gender) directly influence the student's commitment first, to the goal of college graduation and second, to a particular institution. An excellent review of Tinto's approach and the many empirical studies testing Tinto's model was conducted by 2 Braxton, Sullivan, and Johnson (1997) . They find mixed support for Tinto's model. One particular critique is that Tinto's theory fails to incorporate factors external to the institutional environment (Cabrera et al. 1992 ).
Bean's Student Attrition Model is more comprehensive in that it explicitly incorporates external factors. Bean's theory stresses the importance of behavioral intentions (whether the student intends to stay or leave) as predictors of persistence (Bean 1980) . Tests of this model have supported the role of organizational, personal and environmental variables in shaping attitudes and intentions to persist or to withdraw (Cabrera et al. 1992) . In a study comparing Tinto's model with Bean's model, Cabrera et al. (1992) found that the two models were not mutually exclusive and that the external factors highlighted in Bean's model were highly important in explaining persistence, especially factors such as encouragement from parents and friends, and financial support from parents.
A third model of persistence, known as the College Choice Nexus Model, posits that there is a connection between a student's college choice and that student's subsequent persistence in college. The College Choice Nexus Model hypothesizes that persistence is shaped through a three-stage process (St. John et al. 2000) . In the first stage, socioeconomic factors as well as academic ability affect a student's predisposition to go to college. In the second stage, the student estimates the benefits and costs associated with enrollment at a particular institution.
The third stage begins once the student enrolls in college. The collegiate experiences as well as academic performance shape the student's perceptions of the economic and non-economic benefits of staying in school and graduating from that institution. Financial aid positively affects persistence decisions by reducing the costs associated with obtaining a degree. Negative college experiences, such as poor grades, make the student more inclined to withdraw. Generally 3 speaking, dropout behavior is explained as a rational response to new information that changes the probability with which one will receive a degree and/or the costs/benefits associated with that degree. Economics oriented articles in this line of research have focused on modeling and estimating the impact of uncertainty and sequential choice on the decision to persist (Manski 1989 , Altonji 1993 , Cameron and Heckman 1998 .
Most of the attrition literature, however, assumes that the withdrawal decision is a permanent one; that once students stop enrolling, they never return. Much less attention has been paid to the phenomenon known as stopout behavior, wherein an individual who has begun college temporarily interrupts his/her college career. Many of the data sets used to analyze attrition report enrollment at only two points in time, usually initial enrollment and then either one term or one year later, and hence are not able to identify those students who reenter following that interruption. Others have samples with too few observations across individuals and/or time to permit analysis of such behavior (for example, Montmarquette, Mahseredjian, & Houle 2001 ).
Yet stopout behavior is not unusual. O'Toole, Stratton, and Wetzel (2003) found that about 30 percent of all students actively pursuing an academic degree interrupt their education for at least one term during the five years following initial enrollment. Horn (1998) reports that almost 30% of students enrolled (but not necessarily seeking a degree) in either four-year colleges or two-year public schools interrupt during their first year, but that almost half of these interruptions are relatively short-lived (less than five years). This suggests that half of all first year attrition is short-term in nature. She presents evidence that students who leave college before their second year and do not return for five years are older, are more likely to have children, and are more likely to work full time as compared to students who do return. Light 4 (1996) also contributes to this attrition research by looking at a sample of students who have stopped enrolling and modeling the duration of their interruption. She finds that local unemployment rates and wage rates are significant determinants of student reenrollment.
However, her analysis assumes that all interruptions are temporary and that, at some point, everyone will reenroll.
Modeling the Decisions to Drop Out and to Stop Out
We model enrollment choice using a random utilities model in which individuals face three choices: continuous enrollment (c), short-term stopout (s), and long-term dropout (d). The utilities associated with each of these choices are designated U c , U s , and U d respectively. This utility is modeled as a function of individual specific characteristics, X, that effect the utility associated with each choice differently. Hence, U ji = X i α j + e ji where subscript j denotes the choice and subscript i denotes the individual. While we never observe utility, we can infer from the choices people make how they rank some of these alternatives. Thus, if an individual chooses to persist, it must be the case that U ci > U si and U ci > U di . If the e ji are distributed Weibull, the differences in the ε are distributed logistic and a multinomial logit (henceforth MNL) can be used to estimate the differences in the parameters α (ie. α c -α s and α c -α d in the example) (Maddala 1994 ).
Given our interest in differentiating among the choices made during the critical first year following matriculation, the MNL model is well suited to our needs. An alternative approach would be to employ a duration model with a competing hazards specification that distinguishes between graduation, dropout, and stopout. This approach would be akin to DesJardin, Ahlburg, 5 and McCall (2002) except for the added differentiation between dropouts and stopouts.
Estimation of such a model presents some classification issues. For example, we would have to define 'graduation' in a sample that includes students pursuing both an AA as well as a BA degree. It is not clear how those students seeking a BA degree who have completed the credits for an AA degree, but not those for a BA degree, should be classified. More importantly, a duration model would be useful if we were attempting to identify the timing as well as the type of departure, but our focus is on the choices individuals make during their first year following matriculation. Not only is this the critical period during which most attrition occurs, but by employing a MNL model focusing only on the first year we are better able to compare our results with prior research that uses a standard logit (SL) specification to examine first year attrition, but treats all withdrawals alike as permanent dropouts.
To proceed we need to identify the factors (the Xs) associated with each of the three possible enrollment outcomes. To do so, it is useful to consider the decision process students may employ when considering their future enrollment status. This analysis is contingent upon having decided to begin college in the first place. Theoretically, the decision to leave, whether temporarily or permanently, could have been planned prior to initial enrollment or it could be the result of revised expectations.
Since attending college is not free and the benefits attributable to less than a year of college are quite small, it seems unlikely that individuals would plan ex-ante to attend for only one or two terms and then permanently drop out. A more likely explanation for dropping out during the first year is revised expectations that follow from new information. One of the most important pieces of new or revised information for college students is their academic performance in their first year of college. While test scores or high school grades may provide 6 some information on academic potential, actual first year college performance as measured by grades may be an even better indicator of the likelihood with which an individual will complete a program of study. Other information which may not be anticipated prior to enrollment relates to the impact of major life changes such as getting married or having a child. Changes in marital or parental status are likely to significantly affect one's household and financial responsibilities and one's opportunity cost of time. Such changes could easily cause students to reevaluate their decision to pursue a college degree.
The decision to stop out could also be the result of new information. New information relating to temporary changes in the opportunity cost of time may lead an individual to stop out.
This includes new information about labor market conditions for those whose most valuable alternative activity is employment. New information about the time and effort required to study and receive reasonable grades may also lead an individual to reevaluate his/her potential to graduate at the current institution. Students with either low or high grades may decide to transfer and, while pursuing transfer opportunities, they may experience an interruption in their college experience of a term or even a year. Students with low grades may seek an easier institution; students with high grades may seek a better institution or may reapply to better institutions that initially turned then down.
Stopout behavior, however, could also have been anticipated ex-ante. Married individuals, individuals with children, and older individuals with work experience know they have a higher opportunity cost of time and may expect to have a more discontinuous enrollment path. Those planning to be married or to have a child may elect to enroll and plan to stop out for a period of time. Students who start with fewer economic resources may also plan to stop out, in order to replenish the financial resources with which to continue their education. Students with 7 seasonal jobs may plan to enroll full-time for one term, then stopout to work full-time for the next term, repeating this pattern in subsequent years.
Thus, the determinants of dropout behavior may very well differ from the determinants of stopout behavior. If the determinants of the two behaviors are different, treating all individuals who interrupt their enrollment alike will yield biased estimates of the factors influencing true dropout behavior. Factors that significantly affect only one behavior pattern such as stopout (dropout) behavior but not dropout (stopout) behavior may not appear statistically significant when all withdrawals are treated identically. The bias will be even greater if there are cases where a factor is positively associated with one type of withdrawal and negatively associated with the other. Estimation of a MNL model will enable us both to allow for and to test for differences in the factors associated with each of the three outcomes: continuous, dropout, and stopout behavior.
Data
The data set we use is the 1990/94 Beginning Postsecondary Survey (BPS-90) developed by the National Center for Education Statistics (NCES). This survey interviews students who attend some type of postsecondary institution for the first time in the 1989-90 academic year.
These individuals are reinterviewed regardless of their later enrollment status in both 1992 and 1994 to provide a data set which spans a five year time period.
Our focus on first-time college students pursuing an academic degree requires we impose some restrictions on this sample. First, we exclude non-degree seeking students. Next, we exclude enrollment at trade and technical/vocational schools as well as for-profit institutions.
Credits at such schools rarely transfer to academic institutions. Furthermore, many programs of 8 study at such institutions are designed to be completed within a year making analysis of second year enrollment inappropriate. These restrictions reduce our sample considerably from 7253 to 5471 individuals. Students who start an academic degree program at a community college are included. These students should be enrolled for a second year (whether at the community college or via transfer to a four-year institution) even if they are pursuing only an Associate degree.
Other individuals were excluded because follow-up interviews were not available or because they were not initially enrolled on a full-time basis. In the former case, we are unable to determine their enrollment status and in the latter case there is research suggesting that the determinants of attrition differ by initial part-time versus full-time enrollment status (Weiler and Pierro 1988) . While an evaluation of part-time student behavior is clearly a subject of great policy interest and worthy of future research, combining both part-time and full-time students in a single data pool would raise substantial questions regarding the interpretation of the results.
Our final sample constitutes 4226 individuals. 1 We use this final sample to distinguish continuous first year enrollment from short-term stopout behavior from long-term dropout behavior. Ideally the random utilities model requires that we have information on each respondent's ex-ante intentions. In reality, we only observe ex-post revealed behavior. While classification errors of all sorts are possible, we believe that because students intending to stop out have to decide when to reenter, they are more likely to revise/change their decision than students pursuing other enrollment paths. If this is true, our reliance on ex-post revealed behavior will lead us to disproportionately misclassify those who expected to become stopouts as dropouts. However, that fact can be used to our advantage empirically. If our ability to distinguish between stopout and dropout intentions is imperfect, 9 then the model should be biased against finding differences between stopout and dropout behavior and we will fail to reject the standard logit model that treats all withdrawals alike.
Using our longitudinal data, we define continuous enrollment as enrollment for three consecutive semesters or four consecutive quarters, depending upon the institution's calendar type. Thus, continuous enrollment means the student enrolls in the first term of their second year of college. Dropout behavior is defined as non-enrollment for a period of at least three semesters (four quarters). This long-term dropout behavior can commence at any time within the three semester/four quarter time frame used to define continuous enrollment, but no student classified as a dropout will be enrolled in the first term of their second year of college. Individuals are classified as stopouts if they leave but then return after no more than a one year absence. Thus, respondents who are enrolled for two semesters, not enrolled for two semesters, then enrolled again the following term would be classified as having stopped out because they interrupted their education, but returned within the three semester time frame. Some of these students will be enrolled during the first term of their second year of college; some will not.
This classification scheme does a good job capturing the conceptual differences between stopout and dropout behavior. We recognize, however, that the use of any fixed time frame introduces the possibility of classification error. First, some of those classified as having stopped out may actually enroll for only one term following reentry and then decide to leave permanently. These students might be more accurately classified as long-term dropouts. Of those classified here as stopouts, fewer than 15% are observed enrolled for only one term following their return to school. Second, some of those classified as dropouts might in fact be long term stopouts who reenter in the term or terms following the time period we use to distinguish between stopout and dropout behavior, and those individuals may be more accurately described as stopouts. In reality, over 75% of those classified here as dropouts are not observed enrolled again for as long as they are followed by the BPS and our basic results are robust to the reclassification of the 25% of dropouts who ever reenroll as temporary stopouts. Overall, for both the theoretical reasons discussed earlier and the empirical reasons discussed here, we believe that our classification scheme may overstate dropout relative to stopout behavior, but as stated earlier the noisier this classification the less likely we are to find evidence that stopout and dropout are distinct behaviors. Finally, there is also some concern that those classified as being continuously enrolled will drop out later. In fact, fewer than 3% of those classified here as continuously enrolled drop out in the following term, while over 65% are observed enrolled for 5 or more additional terms. Less than 5% of those classified as dropouts reenroll for 5 or more terms, as compared to about 35% of those classified as stopouts. These statistics (see Appendix A) suggest that our empirical definition does a reasonable job distinguishing among individuals who enroll for the duration, who interrupt their college experience, and who actually drop out.
The explanatory variables used in our analysis are defined in Table 1 . Following the convention of the three major attrition models discussed in the literature review, we include demographic, background, personal, family, institutional, and economic characteristics.
Demographic characteristics include gender, race, and ethnicity. Family background is captured with measures of parental education and income in order to capture familial support (both monetary and psychological) for higher education. Personal characteristics, like age and grade point average (GPA), influence both the expected gain from and cost to education as well as the likelihood of graduating. Age is entered as (age -16) so that it takes a value of zero for the youngest first-time enrolled student within the sample. Dummy variables identifying individuals who first enroll in the fall term and who enroll immediately following high school graduation are 11 included to proxy for the degree of individual commitment to and interest in higher education.
Family characteristics such as marital and parental status may be important, especially for women, as an indication of the household and child rearing opportunity cost of pursuing a degree. We include variables reflecting both initial status for these factors and dummy variables identifying changes 2 in those factors separately by gender. There are so few men who were divorced/separated/widowed when initially enrolled or whose marital status changed during the course of the first eighteen months, that we are unable to include these men in the study and hence unable to identify the impact such changes have on men's enrollment pattern. 3 As an interesting observation from the raw data, we note that of the eighteen men who became married within this time frame, none stopped out. However, a larger sample would be necessary to draw any clear inferences about the role of marital changes for men. Institution-specific factors, such as institution type and distance from home are included. 4 Finally, the economic environment as measured by student aid receipt and alternative employment and wage opportunities may also be important. The latter are likely to be especially critical for older students with higher economic opportunity costs. drop out. For reasons noted earlier, we believe these estimates may overstate dropout behavior at the expense of stopout behavior. Thus, stopout behavior may be more common than is indicated here. While some differences are apparent in the sample means by outcome, we forego discussion of simple correlations in order to focus on the estimation results that control for all the variables simultaneously. F-tests are used to judge the overall power of these explanatory variables to explain the outcome. The resulting test statistics allow us to reject the hypothesis that all the odds ratios are jointly one, as well as the hypotheses that all the ratios in the first, second, or third set of columns are jointly one. The result for the last test implies that there are significant differences between the factors associated with short-term stopout behavior and the factors associated with long-term dropout behavior. This finding indicates that, contrary to the assumptions implicit in the literature, stopout and dropout behaviors are distinctly different choices.
MNL Results
An analysis of Table 3 indicates that black students are 78% more likely than whites to stop out relative to enrolling continuously and that nonwhite/nonblacks are only about half as likely as whites to drop out rather than to enroll continuously. Overall, however, demographic characteristics are not jointly significant determinants of enrollment outcome (p-value 0.21).
Parental education is a significant determinant of behavior (p-value 0.0015). Students whose parents have completed college (the base case) are significantly more likely to be continuously enrolled than to stop out or to drop out, as compared to students whose parents have less education. However, parental education does not significantly affect (p-value 0.61) dropout as compared to stopout behavior.
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Contrary to expectations, household income has no jointly significant effect on enrollment activity (p-value 0.22) and the only income variable to enter with any significance is the one identifying dependent students from very low income households. These students are 78% more likely than individuals from households with $30-50,000 incomes to drop out than to 14 continue, even though income was known ex-ante. On the whole, it would appear that whereas income may influence the decision to enroll in college in the first place, it does not play a substantial role in subsequent enrollment decisions.
The timing of college entry is significantly associated with the enrollment outcome overall (the p-value for the test that no timing variables belong in the model at all is 0.0000) and helps distinguish between stopout and dropout behavior (p-value 0.0041). Older men are more likely than younger men to drop out rather than to continue, while age is not a significant factor in the dropout/continue decision for women. This gender differential becomes significant by about age 25. Age effects are, however, difficult to isolate as age is not observed independent of other timing factors. 7 Those initially entering in the fall term are marginally more likely to enroll continuously than to stop out as compared with those entering in a non-fall term, but jointly the four timing variables have no significant association with stopout behavior (p-value 0.3245). By contrast, three of four timing variables significantly influence the likelihood with which an individual is observed dropping out for the long-term versus enrolling continuously. Those first entering in the fall term and those matriculating immediately after high school are substantially less likely to drop out on a permanent basis than to be continuously enrolled, compared to those first enrolling in a non-fall term or delaying entry to college. Matriculation immediately after high school is further associated with a significantly lower probability of dropping out as compared to stopping out. This result is expected since those students enrolling in the fall term and matriculating immediately after high school are following the lockstep education pattern of high school to college and are in some sense conforming to traditional educational life cycle behavior patterns. It is also likely that these students will have fewer life cycle distractions relative to those who delayed enrollment.
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As expected, the influence of grades is substantial (see Harmston 2004 for further evidence). Those missing all grade reports (perhaps because all courses were taken pass/fail) and those with low grades are over three times more likely to stop out or to drop out than to remain continuously enrolled, as compared to those with institution-reported mid-level grades.
Those self-reporting mid-level grades are no more likely to stop out versus remain enrolled continuously than those with institutionally-reported mid-level grades. They do appear, however, to have a higher probability of dropping out relative to continuing and furthermore of dropping out relative to stopping out. We observe no evidence that those with high grades are more likely to stop out in order to transfer between institutions. Such transfers may be more likely to occur between academic years, such that no enrollment gap is observed. Tests interacting income with GPA provided no evidence that independent students or those from less privileged households were more sensitive to grade reports. This would seem to suggest a lack of a "discouraged student" effect that applies differentially to low income relative to higher income students who receive low grades. Low grades apparently send a similar message regardless of income status.
Preexisting family characteristics, such as already being married or already having a child, play a pivotal role in first year enrollment behavior, though one qualified somewhat by the small numbers involved. Current marital status is more significantly correlated with stopout (pvalue 0.0053) than with dropout (0.0382) behavior, but is significant in each comparison.
Married men are significantly and substantially more likely to stop out, rather than to enroll continuously as compared to never married men. They are also significantly and substantially more likely to stop out than to drop out as compared to never married men. Indeed being married lowers men's probability of dropping out. Married women are also more likely to stop out than otherwise similar single women, but their probability of dropping out also rises a bit.
Already divorced women are more likely to drop out than to continue their education as compared to never married women, but this differential is only marginally significant. Parental status variables are important, too, though the impact of children under age six differs for men and women. The presence of a young child makes women more likely to drop out than to stop out and men more likely to enroll continuously than to drop out as compared to their fellows without children.
Changes in marital and parental status often have a significant impact as well. Women who marry are more likely to drop out but less likely to stop out, relative to remaining continuously enrolled, than women whose marital status does not change. Women whose marriages end are more likely to stop out and less likely to drop out, relative to remaining continuously enrolled, than women whose marital status does not change. Having a newborn substantially increases the odds with which men will drop out rather than either stop out or remain enrolled. Women who have a newborn are somewhat more likely to both drop out and stop out than women who do not, though the association with dropout behavior is stronger.
Institutional characteristics as a whole have a strong impact on interruptions of all sorts.
The public/private nature of the institution has no significant or substantial effect. Those individuals attending a two year institution are, however, more likely to both stop out and drop out than those individuals attending a four year institution, approximately doubling both probabilities.
The impact of financial aid receipt is of particular interest to policy makers. Our results indicate that aid does not help differentiate between short-term stopout and continuous enrollment (p-value 0.45). However, the probability of dropping out, relative to stopping out or to remaining continuously enrolled, is higher for those receiving loans and lower for those receiving work-study aid as compared to those receiving no aid. Loans must be paid back and may be seen as a drain on future income. Work-study aid, by contrast, may both integrate the student more closely to the college and provide a convenient income source. Work-study schedules are also more likely to mesh with, rather than to interfere with, class schedules.
Finally, while a higher unemployment rate has the predicted positive impact on continuous enrollment, suggesting that higher unemployment rates keep students from leaving school, the unemployment rate is only statistically significant in distinguishing between dropout and continuous enrollment. Overall, the set of economic variables is not statistically significantly related to enrollment outcome (joint p-value across all equations is 0.25).
In Table 4 , we report the predicted probability of each outcome for individuals with select characteristics. This table provides further information regarding the impact certain factors have on enrollment behavior. The base case, reported in the top row of this table, is that of an 18-year-old, white male who begins college in the fall term immediately following his high school graduation, whose parents have completed college and have an income between $30,000
and $50,000, who has an average first year GPA, attends a private four-year college that is between 10 and 100 miles from his parent's home, is unmarried and not a parent, lives in an area with a 5.6% unemployment rate, has standard expected earnings, and does not receive financial aid. Our model predicts that an individual with these characteristics has a 90.2% probability of being continuously enrolled, a 7.5% probability of stopping out, and a 2.3% probability of dropping out. These figures are notable as this stereotypical college student is not one we would expect to stop out, yet the predicted probability of such an individual stopping out is substantially (three times) and significantly (at the 1% level) greater than the predicted probability of his dropping out. Even this basic finding supports the thrust of our research that stopout and dropout behaviors are important and worth examining separately.
Other predicted outcome probabilities are also presented in Table 4 . The impact of a low GPA is shown to decrease the probability of continuous enrollment from 90.2% in the base case to 71.8%. The effect of marriage is also substantial, even taken from a modified base case of an independent 21 year old who has delayed entry to college. Interestingly, the presence of a young child has a moderating influence -increasing the probability of continuous enrollment for both married men and married women. As discussed earlier, individuals receiving grant aid have a somewhat higher probability of continuous enrollment while loans increase the probability of dropping out relative to stopping out and work-study increases the probability of stopping out relative to dropping out, though none of these differences is statistically significant.
Several extensions of this model would be of interest. For example, it would be valuable for policy makers to know whether the results differ between two and four year institutions and between part-time and full-time students. The analysis conducted here restricted the sample to full-time students because of research mentioned earlier that indicates substantial differences in the enrollment patterns of part-time and full-time student. That restriction excludes much of the community college population. When the sample is further restricted to include only students at four year institutions who did not change marital status, the results are quite similar. Our basic finding that stopout and dropout are distinct outcomes is unchanged but differences do arise. For example, parental education appears to be less associated with stopout or dropout for the smaller four-year sample, high grades are associated with less stopout, immediate matriculation reduces stopout, and living nearby increases stopout. The effect of loans and work-study on dropout remain as strong, if not stronger for this smaller sample. A serious problem with such analysis, however, is the fact that this is not a random sample. These individuals chose to attend a four year institution and that choice may be correlated with the later withdrawal decision. Further joint analysis of college choice and enrollment patterns is warranted.
A Comparison of the MNL and SL Models
The results of our MNL indicate that there are distinct differences between those who stop out and those who drop out. This suggests that parameter estimates from a standard logit (SL) model of attrition that fails to distinguish between stopout and dropout behavior (for example, Harmston 2004) will be biased. We examine the nature and magnitude of this potential issue by estimating a simple logit model in which dropout and stopout are treated as a single behavior (interrupted enrollment) and contrasted with continuous enrollment. In table 5, we present odds ratios from the MNL model of dropout side-by-side with parameter estimates from the simple logit (SL) analysis. The MNL odds ratios are simply copied from the middle columns of Table 3 . Table 5 demonstrates the importance of distinguishing between short-term and longterm withdrawal.
Focusing primarily upon the coefficients that are statistically significant, there are several key differences between the MNL and SL specifications. First, the association between immediate matriculation and dropout behavior is lost in the SL model because those who immediately matriculate are no more likely to stop out than to remain continuously enrolled.
Second, the effect of gender and age is similar between the two models but only after one takes into account the substantially larger probability with which women of any age will drop out in the SL model. Married women, who appear more likely to drop out using the standard definition of attrition, actually appear so inclined not because they drop out for the long term, but 20 because they are significantly more likely to stop out for a short time. However, when stopout and dropout are treated as the same behavior, the strong association with stopout behavior dominates and gives the impression that being a married woman increases the probability of becoming a dropout. An advantage of the MNL analysis is that we "see" married women as temporary stopouts rather than as permanent dropouts. Although the traditional literature treats them as dropouts, many married women actually return quickly to higher education i.e. they are really stopouts not dropouts. Conversely, women who marry do not appear significantly more likely to drop out in the simple model, because they are no more likely to stop out. Similarly, men who become fathers do not appear at risk for dropping out using the SL model, because they are so much less likely to stop out than men who do not become fathers but the MNL model shows they are at risk.
Third, grant receipt and 'lives further than 100 miles' are statistically significant in the SL model but not the MNL model. This result can probably be attributed to the fact that each of these variables is associated with an increased probability of continuous as opposed to either dropout or stopout activity in the MNL model, and this increased probability is almost statistically significant. Last, loans and work-study aid do not appear to have a significant influence in the SL model, because such aid does not change the probability of continuous enrollment, only the dropout/stopout mix which does not become apparent until a MNL perspective is adopted.
In summary, using a model of attrition that fails to distinguish between short-term and long-term withdrawal will only accurately identify those factors that have a similar impact on stopout and dropout behavior. Those factors that have a differential impact on stopout and dropout behavior cannot be accurately assessed with a SLmodel that treats the two behaviors as 21 if they were the same. One of these effects may dominate, or they may balance or cancel each other out, causing the simple logit on interruptions to yield substantially different results than the more complex MNL model. The MNL model provides a significantly more flexible specification.
Conclusion
Attrition studies often fail to distinguish between short-term and long-term interruptions and typically assume that all attrition is either permanent or temporary. In truth there is a substantial amount of both types of attrition. Using longitudinal data from the BPS-90, we focus on enrollment during the first year (when most attrition occurs) and define long-term dropouts as individuals who interrupt their studies for more than a calendar year and short-term stopouts as individuals who interrupt their studies for a calendar year or less beginning in the first year. By this definition, 40% of all first year attrition is temporary.
We use a multinomial logit model to estimate the relation between personal, household, institutional, and economic factors and three first year enrollment outcomes: continuous enrollment, stopout, and dropout. We find significant differences between the factors associated with stopout and dropout behavior. Delayed matriculation, first year financial aid type, and marital and parental status, in particular, generate substantially different predicted interruption types. Furthermore, we show that these differences bias a simple attrition model that fails to distinguish between dropout and stopout behavior.
Our results regarding the impact of student aid on enrollment behavior should be of particular interest to policy makers. A simple logit model of interruptions understates the impact of financial aid receipt on enrollment outcomes. Our analysis shows that those receiving grant, 22 work-study, and loan aid during the first year exhibit different enrollment behaviors from one another and from those not receiving aid. Those receiving work-study aid have the lowest probability of dropping out and those receiving grants having the highest probability of enrolling continuously. Further investigation is warranted to determine how changes in and levels of financial aid influence enrollment choices, but initial evidence clearly shows strong support for work-study and grant aid if the goal is persistence towards a degree. following a nontraditional path to a higher education degree.
The ability to distinguish college students who drop out permanently from those who follow a different path may help policy makers, educators, and even students to make better investment decisions. Students who drop out of school consume taxpayers' dollars and educational resources that could have been used elsewhere. From an individual perspective, students who drop out lose because they do not receive the substantial financial reward, the earnings differential, that college graduates receive. From a social perspective, these individuals fail to repay, in terms of tax revenue, the financial subsidy implicit in the low-cost tuition they may receive from taxpayers. Our results suggest that programs established to aid those at-risk of dropping out will be better targeted when dropout behavior is distinguished from stopout behavior. In addition, identifying those at-risk for stopping out may help institutions and policy 23 makers address the needs of this population, and so increase the individual and social returns they generate from higher education. Those individuals who persist towards a degree have the potential to reap returns both for themselves and for society as a whole. This work focuses on full-time students, but additional work looking at part-time students and at the type of institution attended may improve targeting even more.
The enrollment decision students face is far more complex than the persist/dropout decision typically modeled in the attrition literature. This paper takes a significant step in modeling that behavior, first by demonstrating that a substantial fraction of withdrawals are temporary and second by showing that the factors associated with temporary withdrawals are not the same as those associated with permanent withdrawals. By being able to differentiate stopouts from dropouts, institutions of higher education can more efficiently design intervention plans that address each of these two types of interruptions and so perhaps increase graduation rates and the benefits accruing to both individuals and society.
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Endnotes 1 Also excluded were a handful of observations missing family composition data and men whose marital status changed or who were divorced at the time of initial matriculation. The latter two restrictions were imposed due to small sample sizes and/or the fact that none of these men were observed stopping out. Asterisks indicate statistical significance using a 2-tailed test. *** indicates significance at the 1% level, ** at the 5% level, and * at the 10% level. All statistics take into account the complex sample design of the BPS. (a) 18-year-old white male who enrolls in the fall term immediately following high school graduation, whose parents have completed college and earn between $30,000 and $50,000 annually, who has an average GPA, attends a private 4-year college that is 10-100 miles from his parent's home, is unmarried and not a parent, lives in an area with a 5.6% unemployment rate and has standard expected earnings for an 18 year old white male. Asterisks indicate whether the predicted probability of dropout is statistically significantly different from the predicted probability of stopout. *** indicates significance at the 1% level, ** at the 5% level, and * at the 10% level. Letters indicate whether any of the predicted probabilities associated with the row-specific characteristics are significantly different from the predicted probabilities for the Base Case. a indicates a significant differential at the 1% level, b at the 5% level, and c at the 10% level. 
